^Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-298152 
(43)Date of publication of application : 26.10.2001 



(51)Int.CL 



H01L 25/07 
H01L 25/18 
H01L 21/52 



(21) AppliGation number : 2001-017405 

(22) Date of filing : 25.01 .2001 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : MIYAKE EUARO 

YANAGISAWA AKIRA 



(30)Priority 

Priority number : 2000029569 Priority date : 07.02.2000 Priority country : JP 




(54) PRESSURE CONTACT TYPE SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure 
contact type semiconductor device which can decrease 
operational variations of a plurality of semiconductor 
elements and can enhance electric reliability by 
preventing an operation failure; and provide the pressure 
contact type semiconductor device which can enhance 
assembling properties. 

SOLUTION: In a pressure contact type semiconductor 
device, a first major electrode of a plurality of ^ 
semiconductor elements (IGBT) 60 is electrically 
connected to a first common msuor power supply plate 
(emitter pressure contact electrode plate) 10, a second 
major electrode is electrically connected to a second 
common major power supply plate (collector pressure 
contact electrode plate) 80, and the plurality of 
semiconductor elements 60 are accommodated in a 
state of the pressure contact. A common control signal 
plate 30 is assembled inside the pressure contact type ^ ^ - 

semiconductor .device. The common control signal plate ^ ^ , . , 

30 is structured by a multilayer wiring substrate, and it is possible to construct a control signal 
path by effectively utilizing an empty space in the plurality of semiconductor elements 60. 
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«).1c$nrl.^^o m2(ommm^^ Q A(D-uizi^. * 
iisij wt^^^ 3 0^ m$k(D^mwm^ e o (/^^yt^nm^i e 

1 2 <h(7)Pp1^^m^6^(-S^%-t-6y^C^^</)^mi5lfe5 3 

3 3RtJ<y^/w-7i^-/i-lcl#a3 4/piai^^n^J: 
Tl^5 ([1]7^O<[K]8#0S„ ) , 
[0 0 5 01 m 2 (7)«<^.P^ P 3 6 B 00¥®}f^t^(:t . IS 2 4^ 

(/^^semi^s^r. 1 1 2 ^iiii^^-it'^j: zom,2(om 

^mmY^i 1 2</^^S?f^4^^^ffi«^ff^«■^^ IS2co^^S 

[0 0 5 1 1 ms {ZTT^-f-x 0 Mmmm^m 3 0 
(i. sfeit*3 2 A(/)^®i±t^^i*»si3 1 B. mmit's 

2B. ^{$1^1113 IC, *fe*tf*:3 2C. igf*MI3^D 

2 A. 3 2Co:)^cn-^'ni^itm^iI:^'7^^^^'^^>'^Wi ' 
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[0 0 5 21 5@f*^li3 1 A^ 3 lDt(Dmm±i1^. IS 

nmx^^^^x\^^^:ityfm^i^^\ ^^i^. ffi^^^^^ 

2 AO^®±c02|£{$?Sfl^3 1 AiClliy/^^^-^-^^^ 
ms 5 A/J^. ffiltf^^ 3 2 A(/:>*®'fIil^*fe*if*3 2 C_b(/) 

B -/J- ^ti^^mm ^tix\i^^o 
[0 0 5 3] z(/:>mm^m'j^^tihh(^x^^^<(^^'^y^^ ^ 

ms 1 A~3 1 DC0^tT.^iXf50iIjf:^ 6 0 jL/m'-S 0 ^ 
mi^S^^L. '&t+4]i(/^#ft:?¥lli3 1 A-3 ID^LT 

^m-60Bil¥^^tC (l?<'r^) J: 9lc4^oTv^5o 

}Wi]i3 1 A--3 1 Dco-^ti^mt. ^mmmit^-ms o 

c/)«li:*f^{::!^/J^':>'CiaK^tifc;=^./w-^^-/^3 3 t. 

m"{^«^^is^ywt-^^s3 oi-x. mwc(Dmi^Mms i 
A'^3 iD^{ii;tT^sft:b. mm(Dm^mms i a- 

3 1 D(/^fflScor«1^;=^^i--^^-^^'S2/tift3 4tcJ:^:)«me^ 

[0 0 5 4] ^tbiCl. mWnmS IA-3 ID^T^^H^' 

lrp1{^^3v^-r. znh(D^mi*m're oxite i^zmm 
-rtsity^. ]±mm^m\-^mwi\:^^o\-x\^. m^^o^^m- 

6 0 ^ft^iAtf J: 9 (CIS 1 (D^m^mMM \o t 

liSi^-r 5 r i: x^^s:\^^(ox\ mm(^JBm i c 

[0 0 5 5] ^b^C. (l^UTV^4n^/J^. ^^0^<7:>^^fi 

(/^^'^SItc{^^5*ii^JW«^«3 o^ciov^-c^i. ?§f$»BI 
3 1 A- 3 1 D(D\.^'rtifj\ »'^L<i.tmrm(^^^i^M 
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^X^Bf&-V'^^) co-C\ miaiOll] 1 7 (c^i-^J^^— h y >- 

^10 6 ^siTti: LxcDrnm^^-r^y- h y - 

-A- 1 0 7 <i:C0fe1(50i|^ffl 1 0 SizX^i^-^i-t'E^^t u?;c 
(D^/— h U 1 0 6 RXfy— h y - HT?-^ -V 1 0 7 g 

[ 0 0 5 6 ] mwMm-:ft2^ycommi m ? iZTr^-^n^ 
mmmm^-ms 0(Dmi±'imm3 QG{z.:^3i^xa. msii 

mmmy'^-y"3 v/jm^HHrhtixi^-^o mmmmy' 

ju-Tt^-jumms 4 tmn^^i^mm^tixi^^o :z.(nm 20 
-^-3 8 ^ift'&^'^x-^mmmm^-ms oizm^jHUhti 
[0 0 5 7] mmmmy'^-ys 7(D±mit. ^mitm 

J: 9(c/j:oTi^^o mmm^y^o-y 3 7 a:>±mit. m 

ft(7)i|£2gf$:|s^6 0(/:>^tL'^Yi6')SiJPltS6 1 1 

Tio 19 . :i(^5^t^f*{c J: ^ mmmmy^-y' 3 7 (/)±fiiii 

m^^mm-r^m'^izit. m{m±^^mtLx. mm 
[0 0 5 8] iY-hni^^<Dmm mi. m2Rxim7 

{z^ni-J; 9tc, $ ibiz^-mmm\t^U3 ocoilJtgpco'> 

tj:< 1 tifMzi^. —mwf^ z (n^mmimB^-u 3 0 4o 

a:>mW-nm3 i a-3 1 0(n^t\.^'7a.\z'm,%mzmmts 

tL. {^m%-/y-\±mm^m-{-^mm 1 (o9m(omm^^izm 
M^n^y- f-?s^ 1 5G/J>ists:$tLrl^^„ -r4^;t:> 

3 O0O3Sf*^»flf 3 1 A— 3 1 DCO-ttL-^'tL{CSlJ?aim-^^ 

wi^-r ^ iit^ ^ (1 X. T I ^ ^ o 

[0059] (19. 11 1 O^U^dl 1 {C^i-J: 
- h ir^^ 1 5 G {i. iIiJ[S!f$: 1 5 \zm^ tS thf^ U - 
/N-r 1 5 P ^ . —^S 3 9 0 /j^ y — K»^^^V 1 5 P 
^izt^A&tii^W^tl^tthiZi&iQS 9 i:S:t/3 9 2 so 
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/0^^-iaSiJ}Wft-§-<g 3 0 (50^*?Sf fli 3 1 A- 3 1 D {zm.% 

mi.zmmtsti^mmm^-v - 9t^'pf£< thmx. 

xmn^^nx\.^^^ 

[0 0 6 0] -4^mm(^:^mm\z:^^ ^T. sij^sim-^ y - k 3 

9 CO— 3 9 0 1 ^(D y — KT'^ »9 . Z. CO— « 3 9 0 

n^m^uy's 9 7^^ris$-ttTy- Kf:^ft^^v ^^'i 5 
p^pizWA^ti^^ 9{z4^orv^5e 4^reV°'Y^^3 9 7 

(i. ffiUWH-^y- K3 9C0-ifS3 9 0 ^#:^(^{Cfa'o T 

^i^^x^-f Ki-^:i <t/j^T?#^cor% -JS3 9 0(5o|ltT 

mMm^m 3 0 iz^dfmmit^ y - k 3 9 ^9 i-fntc 
m^z^ z (/ymmiB^■ y — k 3 9 (/:)— c 390 ^fiijiai* 1 
5 izm'^^thfzv - \'^^^^<^ y I 5P^{zmx-r^m 

iz. zcnWXi'f^^^M^znd zt-Zf^X^ ^Xo^zLfz 

h^y-^x^^^ 4'rBV^'Y v°3 9 7{i. mm^mmzmti^ 
'/j--Dmmui:L^\^\ m'jci-£nmmo:>^mmHzx 
f&^thx\.^^o ^r^v^^ys 9 7 tmmm^-v- 
K3 9(7>-^^3 9 0 tcomit. msLi'^mmiz^mm(/^m 
^m^m{zx^m^^^yj--:>mmmzmm.^ti^xo{zf^ 

[0 0 6 1 ] SiJWt-^ y — K 3 9 (Diti^ 391 :&t/ 3 9 

{C3fe^iJt^c^I{c4ol/^r 2*:C^ll!j^tiTU^5o :i^Oj: 9 
SJWt^y- K3 9^^l^:*:{c^il$-r^:i<i:{cj:t9. ^ 

fltiJtaiit-^ !J - K 3 9 f^iJ;t{i'm^iK?»t4iCfgn7t«^ 

[0 0 6 2] ^h{z^ mmiB^■ y — k 3 9 comt^ 391 

izit. m7 i^z7r^'r^immt^■^R 3 0 cot^mn^ sec 

C(Z:^3l/^T. 1ta@F;f{Z^S^/^T#^$:^M 3 1 A- 3 1 D 

(/:>tti^'ti{zmm^i^zmm'r^w^^^>' 3 9 5 p i^t/ 

3 9 5 P 2 ^W-t-^MWt-^g^igS{5 3 9 5 7!i-^iSSS:$tLT 

f^itfz, ftii5^^3 9 2 ^mmmB^-m3 o(y:> 
3 1 A~3 1 D(D^ti^*Mzm^mzmm-rhmmi^'>' 

3 9 6 P l.S:0^3 9 6 P 2 ^Wi-^»JWt-^^^tff5 3 9 

[0 0 6 31 fl!'JWt-^^^.1^^1S 3 9 5. 3 9 6 (i. l^-m 
t>. Mx.(^iI^«^coffi^{K^tt{cMn/c^M«^tT-^bfe 

(ctfr^ fttf^nx^SEL/ct^f/^-c^^^o ^iJWt-^y — K3 
9a:>m^3 9 1 c!:^jwt-^s^€iK^3 3 9 5 t(/:>r^it. mm 
m^■mm'S^> 395 co— gis 395c ^idi* 391 f^- 
iiX'/j^L^K ^ h{z^mm(^m'^±mi^zx ^jmn^'/j^^ 
mm^i.zmm^tix\.^^o mmm-^mm.U3 9 scDmm 

e> 39 5 PI. 39 5 P2 (D^tl^tli^^ ^iSSUWt 
■§-1g3 0</)}^StfiIi|g3 BGCtCjol^r. ^^./U— /J-X-/U3 

3{cMLiA^ti. 7^^— /Ha,^3 4(::m^6^{zlgl^ 

e^ih.^ J; 9 tZ/cCo-ri^^o 1S#iC*<7)^|^t'>3 9 5 p 1 

jkv^ 3 9 5 p 2 ct *9 umim^m^^u 3 9 5 1 ^mmm 



(9) 



2001-298 152 



15 

-^7>(i5ftf^-r ^ r ^ ;^->T'# mm\t^■mm.^^ 395 cnm 
e V 3 9 5 p 1 3 9 5 p 2 00*^5 (i^-aftiiJWft-^ 

t^c3 Oc/:>l¥e^ J: ^9 tS<SS:^$tLTi^6a 3.tLl:i. l^#c 
3 9 5 P 1 9 5 P 2 ^^iiffl?Wt-^« 3 0 o:> 

XyU — yU3 3 (C^SifRiJ/j^ b ^ LiAc?^. ?€MiJ{r:fon^ 
Tl^*^ 3 9 5 P 1 >S:U^ 3 9 5 P 2 CO^J^^ri^^t/f- ^) 
m-f7^^k\Z.X^. fflWl-^m^gf) 3 9 5 ^^ii^fJffiHt • 
3 0 tc^:ir{cBX ^ i^ it^ :i <t /J^T:'^ a J: 9 \^tL t> 10 

[0 0 6 4] y - K 3 9 oM^'m 392 

<i:ffiijwt-^it^i^a3 9 6 t(om\-t. mmm^mm^m 9 

6(/)-^|5 3 9 6 C^ftili^S!3 9 2 f^-itT/j^ L 

i^•rv^6o ^J»(t-§-g§fmi^f5 3 9 6cDig^ite^3 9 6 p 

1. 3 9 6 P 2C0^tL-e'tl(i. #tii*JWt-^1£3 OCO^ 

Ji^fpfeJc3 6 G C(C*dV^T. ;^yt'— /I- 3 3 {^ULiA^ 
;^^>-/Hd^^<3 4 {cm^Wfctgf^^tL^ J: 9(w 
/-i:oT!/^^o l^SfC^t^^^^^evS 9 6 P 1 ^t/3 9 6 P 20 

2 J: (9 ^j^aiit-^tgMgr> 3 9 6 1 ^mmmm^wi 30^ 

z. t /J-^T'# 'So ^yWt-^-j^^tgP 3 9 6 a:>mm^'':y 3 9 6 

p is:o^3 9 6 p 2(D^^i:^^mmmm^-^Rs ocom^ 

XKi i^SiKn-^^tiXl^^o ^^e> 3 9 6 P 

l&t/3 9 6 P 2 ^^^ii^iJWf -^+^3 0(/)XyW— ^f^— yt- 

3 3{^MMil/j>tb^LiA^, *M]{C:feV^r4^^^ev3 

9 6 P l^t/3 9 6 P 2(D^t^^m^)^if^^Zti:iX 

^) . mmim^-mwiU 3 9 6 ^^mmmm^■m s o iz.m^ 30 

[0 0 6 5] mmm^■'J — ks 9\z^\^^x. ^^u^o:> 

(omm^^—y^'s 9 3/j^ifits:^^rv>5„ 
[0 0 6 6] [#mti^M h ^o«^] u 1 . m 2 :^ 
o^m 1 2 (c^-r J: 9 {c. 2^ii'f4^S'>— h 4 0 (1, m 1 

(/^itiijr^^^l^ 1 0 com 1 C/^^Sg^^^^^p, 1 1 1 _t^t>"^ 

^igff 6 0 (o-t^xcnm 1 co^ni^ 6 10 

- h 4 0 m^k(o^m-{^m^ 6 0 r«i(/)^ 1 ^o^ji^g e 

1 0PBi<7)^^fe^>y^^>'>^^ig:i^-r6:icb/p-et. It 

[0 0 6 7] ^Sa-l^^Mv^- h 4 0 (i. ^iJWt-^y^^ni- 
^ -7' a - 3 7 SSf^ $ ^ ^ ^li^ ( C ^ijt^pff u - 3 

yo— :7T?^p 4 2 ^fjix.-rt^5o ':SSti^Fr>— h 4 0 so 
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:icosm'l:^4feS'>- h 4 0{iflf?'Jx.f^*Sgfl:l5S-iii^S 
[0 0 6 8l?fc:jo. LCR(50^i!l^f*(::J:or^ili/j^it 

h 4 0^-{i;t5ii^>g(i4^^/\ " 

[0 0 6 9] [^1 oo^ft^^gSit^co^ig] 11 1 -BLXim 2 c: 
^-r J: 9 1::, ':sm'l±^^ v^-- h 4 o ±.{z{-m.m(r>m 1 o 
?f>^iI^ffS5 o^#-^^it^ii:-cli#:(7)^^f*m-T6 o^ 
xi\^m(D^mi'^m^Q itmm^n^x^^^oo mKomS: 
\§m 5 0 a. mkco^rnvfrn^^ 6 o y.m%.^(D^m-\-^m 
^ 6 1 ^mttifeSv^- h 4 0 ^ <r>fi\am^m^Mmx 
w^-^-'^^^^L^ii^m^j^-^^hz.t^^^'^ti.x. '^m{¥m 

-7-60fe. ¥2»f$:^T-6 1 ©{C-^n-^'ttiat^^tlTV^ 
^6 0^b<{i*^fls:ig-?-6 1 . l(7)S^^m<^5g|5 

1 1 i^L<(ill2oo^^efl;Sgpi 1 2(DW'^Trmtm 

[0 0 7 0] m,i (ofMmmk s o (cji. mx^^t^^ v ^> 

fC^-^L. ^SUtit^ffitLfcl mm-- 2 mmC/^^IS^Wi- 
^^y^^T^V (Mo) w.^^%Wimz{^m't^oz.ti)-x^ 

(w) «^c>oi^i4.#.ifeMt^^iiffle<jtc{£ffi-r ^ - 1 t-x 

[0 0 7 1 ] /d:*D\ 6 0 . 6 1 <7) 

5 0±}^^»#:^^6 O^^gcL. ^^ 1 </^?-ft 

[ 0 0 7 2 ] 2 (/)f-!\M»f*5<:0«ig] $ {C. H 1 ^ 

x^m 2 (c^i-J: 9 {c, w^<n^MWm'i' 6 0 ±;5:t>'1S^ 

o#^gf$:^T-6 \ ^{z\'t%2(nmM:€mi O^^S^ii- 
Tm2(/)^ili«a?.t^8 0/j?igai:^^HTl.^^, Hi 3{C 

(3:"f^r<4^R^«:T;«/S^tlTl/^^o ^ 2 (DfAflfilt^ 7 0 

1 c/)f«>ifirt^ 5 0 <ir w\m^m^^'^ 

L. M«C<7)#2^f$i^^ 6 OiS:t/^m(7)^2ef$|g^6 1 t 

m 2 oo^ii^mf!^.® 8 0 <!r (Dm<Dmmmi^Mmx^±'t 

'<->}tfj^m.^p^^^th:ityy^x^^x 9{c/^^ori^5o tJ* 
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[0 0 7 3] ^mm(omm<nmmi^i^>^^ 2 ammwm 

7oi'X. ^^mmik^F^^'Jdtt Lx\^^^yy\ ^^^-^^ l :i 

50 1 mmiz^mitm^- e 0 « l < i^^mtm^^ e 1 , 
xitm 1 <^mi^Mm^y 1 1 1 s l < 2 co^igm^igi^ 

[0 0 7 4] CM 2 (/)#^ii^miS(/)1f?it] HI. 121 2 

^m^wm^ 8 0 . m 1 (/)^ii^ffifig« 1 0 (/^^w^rnm 
i^m^ 6 0.61 (D^n^^ti{z^m<D^mwM tLxrn 

co-:^m±nwMs ofi. mm{^^^'xm2comw0m7 

0 ^ifT'&^'^xm-^co^Mi^m^ 6 0 (7)^ 2 (/:)±mm. e 

{$^-7-6 i(Dmmi::.mnm::.mm^tix\.^^o 20 
[0 0 7 5] M 2 (D^m^mmM s 0 (i. 

[0 0 7 6 ] m2 a:>^m^nMM 8 0 (os^mwm\z.{-x^ 
2(D^m±mmms o(i:y >^'':7 u-as 0R^^^^f 

-frxig 1 (7:>^ii^mM^S 1 0 (7:>mmit 1 5 dfji »:j {^ftt 6 

fe^/:'ff^ffi(-^Dl^r^i. [g] i ^i/lE] 2 {c^-T J: ^ (c. {iffl 30 
f$l 5c/).hgr.(cidl^$tL/'c^«Ki(^y >^^':7 
2(/)^il^m^iSffi8 0(DU >'Vy i^8 0 R//^^t^§{C 

J: J: o{zfj:^X\^'^. 

[0 0 7 7 ] L&mm^-mirmm(omm z.(/^xo^.c^ 

^g/7tg|5 p"p ^ W -r ^ ii^^! ^2S*^M 1 i :i I ^ T . mi 

(7)itii^m«^.« io(Dmi (o^^mm^ 1 1 1 ±izmm 
wmi^ 6 0 COM 1 (D^mrn e 1 0 yj^^m 1 oo^ii^mrst^ 

1 Ot::ffim6^i-^gM^tL^ J: ^tc^4:oTi^'5o — IS 40 

1 (D^m^mm^ 1 0 oon 2 co^^g^^^, ±{^39 

m'l4^JS>^- h4 0Riymi co^«r#it^5 O ^^^^E^:?ii• 
r1tfccQ4^^g^*^-^6 l;i)-fg«fe^lx. ::n^com^co# 

mi^m^ 6 1 i (D^m±mmM i o (cfiMs^ 

6 0 ±R-(jmm(^^'Mi-^m'^ 6 1 ±(c(±m 2 a^mm 
wm 7 0 ^^r-^ $ itrrn 2 co*ii^m?i^:« s 0 /j^jsats: $ 

ti. ^Mic(Diji?^f$^^6 0(/:)^2(/)^«1^6 1 i:^-c/II 

^a:f^Lmi^m'^ e 1 oms/j^^ 2 co^m^mwM s oiz 
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-i^mM^mm i mm(D^mi^m^- e o&v^e i i 
o:>mB±m,mM 1 0 <h n 2 co^m±MWM sot o:>m{z 

i^WMM 1 0 ^ H 2 (7:f^m±mmM sot xJ±i^LtL^ 

mxm%m£^m:^'-thn^xo\zf£ox\^^^. 

X. j£mm^mitmm:ii,c^^^xi-t. mm<r>^mitm^ 

6 oammm^e 1 nz. hiTi^T- 1 5 Rcnmmt^- 
«j - K 3 9 . '-^^mmmm^m 3 0 . mmm^y'^^-y^ 3 

7 o:>^7n^'^^m l.XUm\t^'i)^M^^fl^ ct 9 fc/j:o 

[0 0 7 8] *^0^co^ftoo?f^S(::{^^i± 
jtM*^f*^Ml (vl:^JV^T^^. ?§SC(7)*2^<*^^ ( I G 

BT) 6 0(r>^^nmo:fm^±^<ofj;.mM\zm^x^mM 

Mt^^ 3 0 ^^mm. Lfcc/)-c\ $ijwf -^(5o{Kiiis5§coia^$ 

ffi^Tt^U^^ '^^/^ ^ '^:^^m^)^--t'^:Lti^X^. /j^ol^j 
-ft;i-^r:<t//^-<?^5o ^^oT. 6 0 

[0 0 7 9] ^^(c. 7^^P.^(50^^Scom^{^^5/Elgg! 

^^^g^^i^e 1 {cioi >Tii. ?iigc<5o^zgf2^^^ 6 0 cosa^'i] 

6 0 (50ia^i]p«lco^# ;^ ^^S^(c$iJffl-r 5 - 1 

'/y<x^. mm^\-mit^mm-r^ z.t yj-x^^o 
[0 0 8 0] ^h^z^ :^mm(DmmcnmmAzi^^^j±.iMm 
##f*:^M 1 (^^si/^Tfi. ^mumm-^m 3 0 

ct 9{cL/c(/)-c\ miL'\^^i^±'r^zt^-x^. miL± 
(^)mm'\±^{^±-r^ztyy^x^^^^ t^or. Mi^^^^^h 
^km'p't^z.tyy^x^. xi-xm^n^^^y^ h^mo^^'r^:zt 
-/y<x^ ^jEmm^mwrnm i ^m^-r^z. t:^'-x^^^ 
^ :$:mm(/mmcommAzi^^^j±.mm^mi^mm: 1 

{:::fel/Nr{l. «ltf$:3 2 Air^gft^ef 3 1 A-3 1 D 

(;!^t/i&mf* 32B-32C) ti^zx^ ^mmmm^-m 
so^mf^x^. mmim-:f^--y3 7^^mmmm^-m 
3 0 ^i'4^xi^^^m^j:(y:>x\ ^{zmtzizmmi^^mK,^ 
'E^w/y^f.c < . m^^.^.m^nm-r^ z. t yy^x^ $ 6 

-4^^m<ymm(nwm{zm^f£mm^^mi^mmi i>z^ 
i^rji. »tf$3 2 A-- 3 2 ctmwmms 1 a— 3 1 

mWji^z'^t^ztyy^x^^o 

[0 0 8 1] ^^{z^ ^mm(Dmm<DmmAzm^f±tMm 

m^■yu-y3 7 ^mK.fzztx\ ^mmmn^-ms 0 
t ^i^mAi^m-f- 6 0 (/^fti'jtfliii^ 6 11c!: com ^ -tt 5 
fziixmn.mzmm'r^ztfj-x^^o vt^x. m^^^ 

'/y^x^^o 

[0 0 8 2] ^ h{z^ ^mmo:>^m<^i\^mAzi^^^i±mm 
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i; - K 3 9 ^m?C(/)^ilii$n/cftil« 3 9 1 RXI 3 9 2 t 

[ 0 0 8 3] ^ hi^. ^^m<ymm(^MtBi:ii^^^^i±mm 
u - K 3 9 (c. ^mmmm^-m s o coistscSFjf tc^oi ^r 

[0 0 8 4] ^LT. :$:^momm<Dmm{z.i^^^}^mm 

10 0 8 5 1 (^<D{ti(Dmm(^:>mm) ^^ma±mmm 

-CI i 4^ 1/ \ :i (30 P?^ /J ^ 6 ^ li# { z. ^ ts: ixw^m <jm 
fig. mMm'BLXimmm^tmht-tfs:^::>Oa 
[0 0 8 6 ] my^i-i. ±teiiteoQ?f$ti(i. )±m^'=^m^ 
mm. 1 c7:)^ii^iJt»{t-^« 3 0 ^^mw^m%^xmf^\^fz 

{%nm. ^m^^j^^-ormim^^^^^'r^^^mwMmWi.x^ 

iifH»JMt^«3 0^«/*Lr^J:i\ ^fb{^. *:5gP.^ 

-co J: 9/^^2@f$:^||i:$rffi|tf$_tcoi5{£^]5l{^?f$/7gL 

if r>^ {c1t^:45:SE^-r 6 w <^ /J^ -C # 5 o 
[0 0 8 7] ^ e>IC. ±.^^Jte<7)?f^ffi{i. *6ltf* 3 2 A 

^ilSiJt»ft-§'«3 0 <Jr LT«/«L/c/j^ 

f*3 2 A^»^'f±{::<snfc/i^!j-r ^ Kttflg^. ^m^-^m 

t m'M'^^j^mm-mm^^^'imx. mm'mmt(/^ 
h(^)x^mmmm^-m 3 o ^mf&i^xi, x \^ \ 
[0 0 8 8 ] ^fz. -^m^a. ^mi^m^e O'/y^'E^-TL 

h I G BT-e^6^£^^(^4^< . MOS FET. S I 
BJT. SI^:^-l'yx^, G T O -t^--r U ^ ^ . lEGT 

a. -r-<xw]~co^mi^m^ 6 omx^i^-r^xm—cn i 

[0 0 8 9] :^mmit. JEg^Sl^^Sft'^m 1 <3':> 

[0 0 9 01 $ bic. :$:?gP;?fi. ±fEE] 1 7 fC7j^i-y- 

h y 10 6 ^'Wffli-^ ^ ^ ^Tt^o 

[0 0 9 1 ] ^coj:9i^. ;4^liP.^(^^c-C(;tfdi|tLTi^ 
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